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Materials and Plethods 

The s p e c i e s  des igna t ions  of t h e  c u l t u r e s  inc luded  i n  t h i s  r e p o r t  have 

been determined according t o  f lu t t e r ,  R a l f ,  "Systematik de r  Streptorayceten", 

S. Rarger,  Basel and N e w  York, 1967. 382 p. 

The methods used f o r  c h a r a c t e r i z a t i o n  of t h e  s t reptomycetes  were those  

recommended by S h i r l i n g ,  E. B and D. G o t t l i e b  i n  I n t e r n a t i o n a l  Jou rna l  of 

Systematic  Bacter iology -- 16:313-340. 1966. The c u l t u r e  media used f o r  t he  

c h a r a c t e r i z a t i o n  and i d e n t i f i c a t i o n  of t h e  spec ie s  are as fOllOt7S: 

Code Medium 

Medium 1 
Medium 2 
lledium 3 
M e d i m  4 
Medium 5 
Pledium 6 
Medium 7 
Medium 8 

Tryptone-yeas t e x t r a c t  b ro th  
Yeast ex t rac t -mal t  e x t r a c t  aga r  
O a t m e a l  aga r  
Inorganic  s a l t s - s t a r c h  aga r  
Glycerol-  asparagine  agar  
Peptone-yeast e x t r a c t  agar 
Tyrosine a g a r  
Carbon u t i l i z a t i o n  medium 

The d e s c r i p t i o n s  of t h e  var ious  media are included i n  t h e  r e fe rence  above. 

Morphology of t he  spore  s u r f a c e  was determined by e l e c t r o n  microscopy. 

The micrographs were taken wi th  a P h i l l i p s  E4 200 e l e c t r o n  microscope by 

R. B. Addison and IC. PI. Hughes, Fo res t ry  Sciences Laboratory,  USDP., C o r v a l l i s ,  

Oregon. 

Color of t h e  aerial  mycelium was compared wi th  s t anda rd  c o l o r  t a b s  i n  

t h e  Color Harmony Manual (Container Corporat ion of America, Chicago, I l l i n o i s ,  

4 th  e d i t i o n ,  1958). 

Morphology of aerial  mycelia vas observed from cover g l a s s  impressions 

under t h e  o i l  immersion o b j e c t i v e  a t  lO0OX. 

A b i l i t y  t o  produce melanin was determined on media reconmended by 

S h i r l i n g  and G o t t l i e b  ( I n t e r n a t .  J. Syst .  Bact. - 16:313-340. 1966). 
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C h a r a c t e r i s t i c s  used t o  D i f f e r e n t i a t e  - Streptomyces 
(According t o  IIutter)  

1. ?Io-hology of t h e  spore  s u r f  ace - 
a. Spores smooth o r  warty,  or both.  

b. Spores wi th  spiny outgrowth. 

c. Spores wi th  h a i r y  outgrowth. 

2. Color of matured aerial  mycel ia  

1. Miveus: A e r i a l  mycelium also i n  matured s t a t e  without  d i s t i n c t  
co lo r ,  snow whi te  o r  chalk whi te  ("Vhite series" 
according t o  Tresner  & Backus, 1963)k 

2. Gr;s&us : Aerial mycelium - yellow-green, goldish-greenish-gray , 
sandy-olive co lo r  ("k'ellos.7 s e r i e s " )  

3. Azureus - glaucus: Aerial mycelium co lo r  sky b lue  o r  blue-gray 
t o  b lue  green (Elue s e r i e s )  

4. Cinnamoneus: Color of aer ia l  mycelillsm pale-carmine t o  cinnamon 
b r o w  o r  gray-brown (Red Series and v i o l e t  s e r i e s )  

5. Cinereus: Color of aer ia l  nycelium ash-gray t o  brown gray - 
r a r e l y  greenish-gray (Gray series) 

6. Pras inus :  Color of aerial  nyceli*m. l i g h t  green t o  grayish-green 
(Green s e r i e s )  

3. Morphology __1- of t h e  aerial  mycelia 

1. 

2. Retinaculum - Apertun: spore  cha in  with hooks, open tvists 

-_ Rectus - F l e x i b i l i s :  - spore  cha in  s t r a i g h t  o r  w a v y  

or s h o r t  i r r e g u l a r  screws of 1 t o  3 t u r n s  

3. S p i r a  - spore  cha ins  wi th  screws 

a. Sp i r a ,  Type a: Screws t i g h t ,  i n t e n s i v e ,  compact 

b. Sp i r a ,  Type b: Screws long,  loose, d r a m  o u t  

4. p e r t i c i l l u s  - Rectus - Flexiboilis: spore  chain arise i n  v e r t i c i l s  

JI -Tresner ,  Xi. D. and Backus, E. J.: System of c o l o r  wheels f o r  Streptomycete 
taxonomy. Applied Xicrobiology 2:335-338 (1963). 
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5. V e r t i c i l l u s  - -  - S n i r a :  spore  chain i n  v e r t i c i l s ,  branched umbel-like 

4 .  A b i l i t y  t o  produce melanin 

a. 

b. 

Capacity t o  produce melanin p re sen t  

Capaci ty  t o  produce melanin absent 
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S t rep  t omy ces Is0 l a n  t s Lden t i t  ied 

Source 
-- 

Hawaii 

Hawaii 

Hawaii 

Hawaii 

Cul ture  
No * 

1 

2 

3 

4 

5 

6 

7 

Species  JPL No. 

29 B c  

29 Bd 

30 Ab 

34 d 

151 Ad 

156 Ab 

260 A€ 

260 A e  

275 A a  

277 Bb 

278 B e  

292 A c  

292 A e  

292 Bd 

292 B e  

292 Bf 

292 2k 

310 Ab 

31 3- lhb  

Invoice 
No. 

C-89146 

C-89146 

C-89146 

C-89 146 

C-90054 

C-89146 

D-17577 
On TSA 

Streptomyces c o l l i n u s  

S .  venezuelae 

S .  ol ivaceus  

F a i l e d  t o  grow 

f a i l e d  t o  grow 

- S .  viridochronogenes 

I S .  caelestis 

- 

- - 

Oregon 

Oregon 

Chile-Atacama 
. Desert 

8 Chile-Atacama 
Desert 

Chile-Atacama 
Desert 

0-175 7 7 
on TSA 

D-17577 
on TSA 

11-17 5 7 7 
on T S R  

D-17577 
on TSA 

D-00318 

- S. caelestis 

9 S. a lbus  - --- I 

Chile-Atacama 
Desert 

10 - S .  parvulus  

11 Chile-Atacama 
Desert 

- S .  longisporu3er  

12 Nocardia Chile-Atacama 
Desert 

13 Chile-Atacama 
Desert 

D-003 18 - S. olivaceus_ 

Chile-Atacama 
Desert 

Chi le -A t acama 

Chile-Atacama 
Desert 

Desert 

D-00 3 18 15 - S .  o l i v a c e s  

D-00 3 1 8 16 S. ol ivaceus  

I S ,  ol ivaceus  

f a i l e d  t o  grow 

- -  
D-0 9 3 18 17 

18 Ch i l e - A  t acama 
Desert 

11-00318 

no spores  produced 

no spores  produced 

Wyoming C-90054 19 

20 Wyoming 
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Key t o  t!le I d e n t i f i c a t i o n  of Streptonyces 
I s o l a n t s  1 t o  17  

I. T r u e  n y c e l i a  produced, spores  fonned b u t  n o t  i n  sporangia .  
Subs t r a t e  m y c e l i a  non s s p t a t e ,  s o t  fragmentinp i n t o  b a c i l l a r y  
or coccoid conponents S t r e n  tony cetaceac -.-- 

11. Aerial mycelia produced 
Spores formed i n  chains  

A. A b i l i t y  t o  produce melanin pigment p o s i t i v e  

1, Florphology of ae r i a l  mycelium, r e c t u s  - f l e x i b i l i s  

a. Spore su r face  snooth 

b. Color of aerial  mycelium, grayish-pink (cinnamomeus) 
S. venezuelae 

(29 Bd) 
- I ~ - - -  

2. Morphology of aer ia l  myceliun, re t inaculum - apertum 

a. Some spores  smooth, some spores  warty 

b.  Color of aerial  mycelium, wliite 

3. 14orphology of aerial  mycelium, sp i r a  

a. Spore su r face ,  spiny 

S. l onz imorube r  ---- 
(278 U c )  

b. Color of aerial  mycelium whi te ,  i n  matured s ta te  becorning 
aqua-b l u e  S. viridoclironogenis 

. (istZKj 
aa. Spore s u r f a c e ,  smooth o r  warty 

b. Spores smoo.th, co lo r  of aer ia l  mycelium whi te  t o  
. ash- gray S. c o l l i n u s  

(29 Hc) 
-+-- 

bb. Spores warty,  whi te ,  i n  mature s t a t e  become b l u i s h  gray 
S .  caelestis 

(260 A T -  
(260 A e )  

B. A b i l i t y  t o  produce melanin pigment nega t ive .  

1. 14orphology of aerial  mycelium, r e c t u s  - f l e x i b i l i s  

a. Spore su r face  smooth . 
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b.  Color of aerial  myceliuin, wiiite, l a te r  becoming grayish-  
v7liite. 

Carbo3ydrate u t i l i z a t i o n  
rhm- man- inos- r a f f -  
nose nose i t o l  i n o s e  

_I- 

# 3 S .  ol ivaceus  (30 Ab) 

1/15 S. o l ivaceus  (292 Ed) 

1/13 S .  ol ivaceus  (292 Ae)  

f161f S. ol ivaceus  (292 Be)  
--_I 

1/17 S. ol ivaceus  (292 E f )  

* ae r i a l  mycelium product ion extremely spa r se  i n  comparison 
t o  292 Ae. 

2. Morphology of ae r i a l  mycelium, s p i r a  

a. Spore su r face  warty 

b.  Color of aer ia l  mycelium, ~.Aiite 

bb. Color of aerial  nyce l iw, ,  ash-gray 

S .  a lbus  -- 
(275 Aa) 

S .  Darvulus 
(277 Bb) 
-I-- 

3 
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#lo00 carbon replica grating 

28,800 l ines  /inch 

Magnification = 6,990X 



P a g e  6 
Source Hawaii 

Invo ice  li C-89146 

S tud ied  by S. Nishikawa 
-- 

----- 
Species  -sPs p o l -  .- 

1. C u l t u r a l  p r o p e r t i e s :  Temp. - 26OC 

-- 

aerial 
ny celium 

subs t r a t  
my ce l i u n  

- 

la 

- 
7 

14  

21 

I 

Medium 
2 

i -+b  
rh i te  + o y s t e r  

wh i t e  

. 3  d.e-13 f e  

’earl dusk 
gray  3 pewter 
;moke 

:= l igh t  gray 

7 PO 

7 PO 

7 P O  

dk, s p i c e  b r  
“’deep brown 

oak brown 
russet  b r o m  4 p i =  

C€L‘* number and c o l o r  

0 fe=dusk 

l i g h t  gray  gray 

’ f e=ashes 

mustard gold 
o l d  gold !4$ l g - l i g h t  o l i v e  2 ne= i green 

I ig=fawn 3 n i  -+ 3 ng 

- 
Nedium 

5 

none 

none 

none 

p e a r l  
s h e l l  t i n t  l 3  

I 1.t. brown 
3 ng=saddle t an  I maple 

ches tnu t  It. brown 
b r o ~ n  -+saddle t a  

brown 
s p i c e  map l e  

it. ram aK. spzcc 
i ge= r o s e  be ige  pl’deep brown 

I 

It. brown 

maple 
ng=saddle t a n  1 b r o  .a. I I ** - - $ -  

I 

zone 

none 

ne=luggage t a  
toast t a n  

*Color Harmony Manual, Container  Corporat ion of America, Chicago, I l l i no i s  9 

4th  e d i t i o n ,  1958. 
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I1 Pforphological observations 

lporophor 

Spore 
Number 

er t ic i ls  

Da , 

7 

14 

21 

7 

14 

21 

- 

7 

14 

21 

- - 

s i m p l e ,  s p i r a l  
abundant 

s i m p l e ,  s p i r a l  

s i m p l e ,  s p i r a l  

> 10 

> 10 

> 10 

none 

none 

none 

s i m p l e ,  s p i r a l  

s imple,  s p i r a l  

s imple,  s p i r a l  

> 10 

> 10 

> 10 

none 

none 

none 

Medium 
4 

simple,  s p i r a l  

s imple,  s p i r a l  

- 
-- 

> l o  

> 10 . 

-- 

none 

none 

none 

none 

s p e c i a l  observa t ions :  e.g .  globular sporangia ;  f l a g e l l a t e d  spo res ;  
spo res  on s u b s t r a t e  hyphae; mycelia frag- 
mentat ion;  s c h l e r o t i a .  
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Photographs : 

Medium #3 (oatmeal agar) 

Age of culture 21 days 

Magnificat ion 16 OOX 

Culture No. 1 

JPL No. 29 Bc 

Species S. collinus 
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Pa3e 4 
Culture No. 1 

JPL NO. 29 B c  

Species S. collinus 

111. Spore morphology and surface: Smooth, warty, spiny, hairy 

Dimensions 0.6 - 0.7 x 0.9 - 1.8 p 

Medium #2 malt-extract agar 

Age of culture 14 days 

Mag h i C 4 c a t l o n  = 6990 X 



t'agc 3 

Jv. ~ h y s i o l  og ica l  chr t ractcr i -s t  i c s  

A th rbohydra te  u t  il i z a t  i on 

Car b oh y d r a t e 
-._XI---.---IXCI.- 

Negat. i ve  cont r  01 

D-gl ucosk 

D-xylose 

L-ar ab  i nose 

Sucrose 

D--mannitol 

ZLLnositol 

b-fr uctose 

R h a mn os e 

Raf f inose  

C e l l  u l  ose 

I 

L I----- 

* 
* 
U 

* 
* 
* 
I 

Growth Af ter  
' i 6  days 

L 

+I- 

(++) = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or g rea t e r  
t h a n  g lucose  growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Groi\ith i s  s i g n i f i c a n t l y  b e t t e r  than  
6n b a s a l  medium without  carbori bu t  less than  on glucose. 

(2 U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  b e t t e r  t h a n  on basa l  
medium witl ioct  carbon but  s ign iEica t i t ly  less t han  with g lucose .  

(- 1 = Growth s i m i l a r  t o  or less than  growth on b a s a l  medium without 
earbon. 

B .  Me1ani.n product i.on 

Medi uin 1 - 

Mecljuni 6 - positive after 7 days 

kedium 7 - positive after 7 days 

C . Sta rch  hydr 0 3  y s  is c 



1. 

aer i,d 
mycelium 

- 

subs t ra t  
mycelium 

s o l u b l e  
pigment 

Species  Streptomyces venezuelae 

C u l t u r a l  p rope r t i e s :  Temp. 2G°C 

Source HawaiiL--...-.- -9e / g  

_I_-__ - Invoice  i'i C-89146 

Studied  by --- S. Nishikawa -- -- 

Medium 
2 

dusty 
ec=per ia inkle  

b l u e  - 

abundant 

7 fe=ashes 

7 fe-ashes 

mustard 
o l d  gold 2 le= 

mustard 
o l d  gold 2 le= 

mustard * le"old gold 

2 p e w u s t a r d  gold 

2 p e m u s t a r d  gold 

2 pe-ustard gold 

- 
CHN number and color 

Medium 
3 

dus ty  orchic 
per iwinkle  4 gray 

b l u e  
3 cb-sand 

3 c b - 7  f e  
sand +ashes  

convert  gray 
g r i e g e  

p e a r l  

2 ge= 

2 ba- 
. s h e l l  t i n t  

p e a r l  
ba"shell t i n t  . 

.. 

none 

none 

none 

Medium 
4 

2% gc= twi l igh t  
b l u e  

3 fe=dusk 

bamboo 
,buff 

b-s traw 
wheat 
honey gold ic= . It. gold - .  ' 

honey gold 
It. gold ic- 

me 

one 

one 

Mediun 
5 

none 

none 

7 cb=cloud pink 
(sparse)  

Damooo 
buff  

fb=s  t r ap7  
wheat 

&=ivory 

lone 

Lone 

tone 



porophox 

Spore 
Humb er 

‘ert i c i  1: 

13: . Florpho I.@ cal ob s erva t f ons 

)a 

7 

14 

21 

- 

7 

14 

21 

7 

14 

21 

- - 

llcdium 
2 

simple,  r e c t u s  

s imple,  r e c t u s  

s imple,  r e c t u s  

> 10 

> 10 

> 10 

none 

none 

none 

Medium 
3 

simp.le, r e c t u s  

s imple,  r e c t u s  

s imple,  r e c t u s  , 

> 10 

> 10 

> 10 

none . 

none 

none 

P a y e  /Lt Cul tu re  No. 7 

JPL No. 29 --_I- Kd 

Medium 
4 

simple,  r e c t u s  

s imple ,  rectus 

s imple,  r e c t u s  

> 10 

> 10 

> 10 

none 

none 

none 

none 

none 

s imple,  r e c t u s  

-- 

> l o  

-- 

none 

s p e c i a l  observa t ions :  e.g. g lobu la r  sporangia;  f l a g e l l a t e d  spo res ;  
spo res  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  
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Photographs: 

Medium #3 (oatmeal agar) 

Age of culture 21 days 

Magnificat ion 1600X 

Culture No. 2 

JPL No. 29 Bd 

Species S. venezuelae 
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Culture No. 2 

JPL NO. 29 Bd 

Species S .  venezuelae 

111. Spore morphology and surface: Smooth, warty, spiny, hairy 

Dimensions 0.4 - 0.8 x 1.0 - 2.6 N 

Medium #3 starch agar 

Age of culture 14 days 
M ~ 9 w i i f i c a t i o *  = G;,9?oX 



IV, Phys io logica l  c1iarnctcsist . ics 

A .  CarboliyclraLe u t  il i z a t  ion 

Car b ohy cl 1: a t  c 

Negat ive  cont r  07 

D-gl ucose 

D-xylose 

L-arab inose 

Sucrose 
I '  

D--niannit o l  

I - i n o s i t o l  

D-fructose 

Rh a nin os e 

Raff inose  

Cell u l  ose 

Growth Af ter  
10 days . 

* 
?I 

+ 

* 

Growth Af ter  
16 days 

. .  

(++) = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or g r e a t e r  
t h a n  glucose growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than  
on b a s a l  medium without  carbon but  less than  on glucose.  

(Li ) = U t i l i z a t i o n  doubt fu l .  Growth s l i g h t l y  b e t t e r  t han  on basa l  
medium withoi?t carbon but  s i g n i f i c a n t l y  less than  wi th  g lucose .  

(- ) = Growth s i m i l a r  t o  or less than  growth on t n s a l  niediuiri without 
carbon. 

B .  Melanix product i.on 

Elediuin 1 - positive after 2 days 

Medium 6 - 7 days - positive 
Medi.um 7 - 7 days - negative 

C .  St.arch hydro lys is  + 
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30 Ab 

--- Cu3.curc No. 

J P L  No. ----- - 

Species  Streptomyces ol ivaceus 

1. C u l t u r a l  p rope r t i e s :  Temp. _I 26OC 

aerial  
iycelium 

subs t rai 
myceliur 

solublt  
pf.gmeni 

?I* 

7 

1 4  

21 

7 

14 

21 

- 

7 

1 4  

21 

- 
Medium 

2 

kbesand 

'f e=ashes 
e r i p h e r a l  area 

'f e=as hes 

'f e=ashes 

topaz 
bu t t e r sco tch  he= 

mustard gold 
o l d  gold !ne= 

honey gold 
l i g h t  gold !ic= 

lone 

lone 

lone 

- 

CHT.I number and ca 

1 4 1  e d i  urr 

3 

7f e-ashes 

7f e=ashes 

. .  

Sfe=ashes 

----- 

p e a r l  
s h e l l  t i n t  2ba- 

l i g h t  ivory 
eggshe l l  2 ca= 

l i g h t  ivory 
e g g s h e l l .  2 ca= 

none 

none 

none 

r -- 
Medium 

4 

2ba 4 7dc 

pearl 
shell+dawn pink 

t i n t  
7fe=ashes 

Sfe=ashes 

p e a r l  
s h e l l  t i n t  2ba= 

l i g h t  ivory 
eggshe l l  2ca= 

l i g h t  ivory 
eggshe l l  . 2ca= 

none 

none 

none 

I_ - 
IIcdi um 

5 

p e a r l  
s h e l l  t i n t  iba= 

L ---L 7dc 

rhite -+dawn pink 

'dc=davn pink 

l i g h t  wheat 
l i g h t  maize !ea= 

l i g h t  ivory 
eggshe l l  , 

! ca= 

l i g h t  ivory 
eggshe l l  ! ca= 

-- 

lone 

lone 

lone 
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;poropha 

Spore 
Number 

'er ticil! 

11. Piorphological observations 

)a( 

7 

14 

2 1  

7 

14 

2 1  

I 

7 

14 

2 1  

- 

Medium 
2 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rec tus-Flexibilis 

> 10 

> 10 

> 10 

none 

none 

none 

Medium 
3 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rectus-Flexibilis 

> 10 

> 10 

> 10 

none 

none I 

none 

Culture No. 3 paye, / Y  
I 

JPL No. 3- 

Mediuni 
4 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rectus-Flexibilis 

> 10 

> 10 

none 

none 

none 

Mecli urn 
5 

none 

Rec tus-Flexib il: 

Rectus-Flexibil: 

-- 

> l o  

> 10 

none 

none 

special observations: e.g. globular sporangia; flagellated spores; 
spores on substrate hyphae; mycelia frag- 
mentation; schlerotia. 



~ ., Page 3 Culture No. 3 

JPL No. 30 Ab 

Species S. olivaceus 

Photographs: 

Medium 5-Glycerol-asparagine agar 

Age of culture 14 days 

Magnificat ion 1600X 
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111 

P*9e 2 1  
Culture No. 3 

JPL No, 30 Ab 

Species  S, olivaceus 

Spore morphology and surface: 

Dimensions 0.5 - 0.7 x 0.9 - 2.1  1.1 

Medium 3-oatmeal agar 

Age of culture 14 days 
N a g n i f i e t ~ . f L o n  = 6990X 

Smooth, warty, spiny, hairy 



Iv. ~ h y s  j 07 ngicnl  clihrnctcr ist i c s  

A .  Carbohydratc u t i l i z a t i o n  

Carbohydrate 

Negat ive  cont r  07 

D-gl ucosc 

D-xylose 

L-arabinose 

Suer os e 

D-mannitol 

I .  

I 

1- inos it o l  

D-fructose 

k h a im os e 

Raf E inose 

Growth AfFcr 
10 d a y s  

i-t 

2 

+ - 

+ 

Growth A f t c l :  
* 16 clays 

U 

(++I = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  or g r e a t e r  
t h a n  glucose growth. 

(+ ) P o s i t i v e  u t i l i z a t i o n .  Groi&h is s i g n i f i c a n t l y  b e t t e r  than  
on basa l  medium without  carbori’but less than  on g lucose .  

(JL ) U t i l i z a t i o n  doub t fu l .  Grot1t.h s l i g h t l y  b e t t e r  t h a n  on basal  
medium withot.1.t carbon but  s i g n i f i c a n t l y  less than  with glucose .  

) =: Growth s i m i l a r  t o  or l ess  than  growth on h s a l  medium without. 
carbon. 

B .  Melanin product ion 

Medium 1 - light brown, positive after 2 days 

bleclium 6 - 7 days - positive 
Medium 7 - 7 days - negative 

C ,  Sta rch  hydro lys i s  9 



Culture No. h 

JPL No. - 156 Ah 

Source 

Invoice  17 C-89146 
Studied by S. Nishikawa 

I__ 

Species  -s vir- mogenes 

1. C u l t u r a l  p r o p e r t i e s  : Temp. 26OC 

aerial 
iycelium 

substrat  
ny celiurr 

so lub le  
pigment 

la, 

- 
7 

.4 

!I 

- 

7 

-4 

!1 

- 
7 

14 

2 1  

- - 

Medium 
2 

whi te  ,It. fawn --I 
chocolate  brown 

p a s t e l  b lue  
wedgewood b l  14 gc= 

15 dc=dawn b lue  

10 po=black plum 

10  po=black plum 

10 po-black plum 

brown 

It. copper bx 

r u s t  brown 
5 pg'russet 

4 pg=dk*luggage t i  

CWl number and c o l o r  

Medium 
3 

2 --sC 

r h i t e  , l ight  gray 

a -d -17 ec 
'white +gray  ,It 

aqua b l u e  

1-17 ec 
r h i t e  -dt. aqua b 

It. s p i c e  bro1 

t o a s t  t a n  
k lgzsandal  wood 

It. brown 
k ng=sandle t a n  

maple 

cinnamon 
yellow maple 3 le= 

l i g h t  brotm 

b isque  
It. be ige  3 ec= 

3 gc- l igh t  tan  

Medium 
5 

1 4 c - 3  ec Ib=oyster white  

rhite -1t. gray+ I It. be ige  

powder b lue  
'4 ec=wedgewood b l  

i -14 ec powder b 
! whi te  --L wedgewoo 

I plrdeep brown 

L p l =  clove brown 
deep brown 

ches tnut  brown 
s p i c e  brown- - 

I ni= 

Aght brown 

3 gc= l igh t  tan 

bisque 
It. be ige  3 ec= 

b l .  

ream --+terra 
o t t a  + d e e p  bn. 

l i g h t  brown 

4 pg=dk. luggag 
tan 

4 pg=dk. luggal 
t an  
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11. Plorp hol-ogical  observa t ions  

Pu-yt?.. 2% 
.---___ 

6 - Cul tu re  No. 

JPL No, 156 Ab --- 

porophor 

Spore 
Number 

ert icik 

Da . 
- 
7 

14  

21 

7 

1 4  

21 

- 
7 

14 

21 

I - 

Wedim 
2 

s p i r a l s  

s p i r a l s  

spirals  
some, reticulum- 

apertum 

> 10 

> 10 

> 10 

none 

none 

none 

Medium 
3 

s p i r a l s  

s p i r a l s  

s p i r a l s  
some, re t iculum- 

ap e r t  urn 

> 10 

> 10 

> 10 

none 

none 

none 

Me d i  urn 
4 

s p i r a l s  

s p i r a l s  

s p i r a l s  

> 10 

> 1 0  

> 10 

none 

none 

none 

s p i r a l s  

sp i r a l s  

none 

none 

none 

s p e c i a l  observa t ions :  e . g .  g lobu la r  sporangia ;  f l a g e l l a t e d  spo res ;  
spo res  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  
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Photographs: 

Medium 3-oatmeal agar 

Age of culture 21 days 

Magnificat ion 1600X 

Culture No. 6 

JPL No. 156 Ab 

Species S. viridochromogenes 
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111. 

Page 26 
Culture No, 6 .  

JPL No. 156 Ab 

Species S. viridochromogenes 

Spore morphology & surface: Smooth, warty, spiny, hairy 

Dimensions 0.5 - 0.8 x 0.9 - 1.4 u 

Medium 2-malt-extract agar 

Age of culture 14 days 
Mag- l f t c a f  Lox = G; 990 x 



IV. Phys io log ica l  c h a r a c t c r i s t  ics 

A .  Carbohydrate u t i l i z a t i o n  
--I--- - 1-_11-- 

Carbohydrate 
~ - - - - -  

Megat ive  c o n t r o l  

D-gl ucose 

D-xy 1 os e 

L- a r a b i nos e 

Sucrose 

D--mannitol 

I - i n o s i t o l  

D-f r uctose 

R h anin o s e 

Raf f inose 

C e l l  u l  ose  

t .  

--_-- 

Species  S viridochromopenes-___ 

Growth Af ter  
8 16 days  

- 
* 
ft 

* 
. *  

* 
++ 

$3- 

(++) = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth q u a l  t o  or  g r e a t e r  
t h a n  g lucose  growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Growth is  s i g n i f i c a n t l y  b e t t e r  than  
on b a s a l  medium without  carbori bu t  less than  on g lucose .  

(t = U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  b e t t e r  t h i n  on basa l  
medium witliovt carbon but  s i g n i f i c a n t l y  less than  wi th  g1 ucose. 

- = Growth s i m i l a r  t o  o r  l ess  than growth on t f l sa l  niediuiti wi thout  
carbon. 

B .  Melanin product ion 

Medium 1 - 2 days - p o s i t i v e  

Medium 6 - 7 days - p o s i t i v e  

Medium 7 - 7 days - p o s i t i v e  

C,  St.arch hydro lys i s  + 



Cul ture  No, 7 

J P L  No. 760 A f  T.S.A. Invoice # D-17577 

Studied by S. Nishikawa 

Species -cae_lesti~ 

1 e Cul tu ra l  p rope r t i e s  : Temp. 26OC 

aer ial  
myceliurr 

subs t ra t 
my ce l i u n  

io l u b l e  
bigment 

Da 

I 

7 

14 

2 1  

I 

7 

14 

2 1  

- 
7 

14 

21 

Medium 
2 

white 

a 4 1 7  ge 

white -dusty aqua 
b lue  

a 4 1 7  ge  

white + du3 t y  aqua 
b lue  

cinnamon 
yellow maple 3 le= 

cinnamon 
yellow maple 3 le= 

3 l e  4 1 7  ~1 
cinnamon 
yellow maple 

cinnamon 
le=ye1low maple 

cinnamon 
y e l l o v  maple 3 le= 

cinnamon 
le=ye1low maple 

-- 
CWi number and c o l o r .  

Medium 
3 

qhi te  

?hi  t e  

a +17 ec 

diite +It. aqua b 

? icegold 

2 ic=gold 

? ic=gold 

lone 

lone 

camel 
t a n  

e=maple sugar  

- 
Medium Mcdiurtz 

4 5 

white white  

white -17 i g  white  

e 

cinnamon 
yellow map11 P le= 

2 cb=ivory t i n t  

2 cb=ivory t i n t  

2 cb=ivory t i n t  

none 

none 

none 

cinnamon 
yellow map11 

cinnamon 
le= yellow map1 

le= 

one 

Lone 

I i c = l i g h t  arnbe 
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lporophar 

Spore 
Number 

ert i c i l :  

11. Plorphol.ogical observa t ions  
- 
Da 

I 

7 

1 4  

21 
I 

7 

14 

21 

- 

-7  

1 4  

21 

- - 

Medium 
2 

none 

s p i r a l  

s p i r a l  
- 

-- 

> l o  

> 1 0  

none 

none 

lone 

M e  d i u m  
3 

none 

none 

s p i r a l  

> 10 

none 

none 

none 

F a g  e 2 7 7 I 

Ctilture No. 

JPL No, 260 A€ ----- 

Merliun 
4 

-~ 

none 

spores  i n  s p i r a l s  
on ly  where aerial  
myc. was aqua i n  
co lo r .  White area 
devoid of spores  

s p i r a l  

> l o  

> 10 

none 

none 

none 

Me d i  urn 
5 - 

none 

none 

none 

none 

none 

none 

s p e c i a l  observatfions: e.g. g l o b u l a r  sporangia;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia frag- 
mentat ion;  s c h l e r o t i a .  
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Photographs : 

Medium 3-oatmeal aga r  

Age of c u l t u r e  21 days 

Magnif icat ion 1600X 

Cul ture  No. 7 

JPL No. 260 A€ 

Species  S. caelestis 



.i . 
b Page 4 Culture N o .  7 

JPL No. 260 A f  

Species S e caeles tis 

111. Spore morphology & surface: Smooth, warty, spiny, hairy 

Dimensions 0.6 - 0.7 x 1-0  - 1.6 li 

Medium 2-malt-extract agar 

Age of culture 14 days 
0 t3.9 i f ic ctS.1 = 6 9 9 U  x 

i 



117. phys io logica l  c h i r a c t e r i s t  i c s  

A .  Carbohydrate u t i l i z a t i o n  

Negative cont ro l  

D-61 ucose 

D-xyl ose 

L- a r  ab i.n os e 
I '  

Sucr ose 

D--mannitol 

I - i n o s i t o l  

D-f r uc tose  

Rhamnose 

Ra f f i n  ose 

C e l l  u l  ose 
---_1_--.- 

Growth Af tc r  
10 Clays 

* 
* 
* 
51- 

* 
* 
* 
* 
51- 

Growth Af ter  
16 days 

(++) = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or g r e a t e r  
t h a n  glucose growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than  
on basa l  medium without  carbon bu t  less than  on glucose.  

(t = U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  b e t t e r  than  on basa l  
medium withovt  carbon but  s i g n i f i  cat i t ly  less  than  with g lucose .  

(- ) = GrowFh simi-lar t o  or  less than  growth on hnsa l  medium without  
carbon. 

R .  Melanin production 

Medium 1 - negative 

2 days - negative Medi.um G - 
4 days - negative 

Medium 7 - 2 days - negative 
4 days - positive 

C. S t a rch  hydro lys is  + 



pa9 e, 3-3 
I___-- 

Source Chile  Atacnnia Desert -- - _  - 
c 

T.S.A. Invo ice  ;'i , D-17577 - .  . . . . .  q1'L Eo. me- - .. . _ _ _ _  - - .  

_ _  __  - 

aerial 
ny cel i  urn 

s u b s t r a t  
ny ce lium 

--- -. -- 

s o l u b l e  
pigment 

.__- 
-e- - _  . -_ 

gpecies  
I ---- 

1. C u l t u r a l  p r o p e r t i e s  : Teiiip. - 26OC 
- .. - .  L -  

)a. 

7 
- 

14 

2 1  

- 

7 

i 4  

21 

7 

14 

21 

I_- 

. . . . .  ... . . . . . .  

- ._ - - .- - - - . . - - 
Medium 
- 2  

a y 5 f e  -15ge- 

white  -B ashes J 

dusty b l u e  
It. gray b l u e  

a +d 4 8 i c  
wlii te --B gray +, aqu 

tu rquo i se  (few 
p a r t s )  

- 

a - r d  +, 18ic 

white  + gray+aqua 

tu rquo i se  

. .  .......... 

3pg= g o 1 den b r ovm 

3pg=golden brown 

3p g = g o 1 den b rown 

. . . .  - ......... 

It. brown 
s a d d l e  t a n  4ng= 

maple 

oak brown 
4p iLruss e l  brown 

oak brorm 
r u s s e l  brown 4pi= 

L€M number and c o l o r  
_ .  - - . - - - .. - - 

Med i urn 
3' 

b=oyster wh i t e  

. _  

b +lSic  
o y s t e r  white-aqu, 

t u rquo i se  (few 
p a r t s )  

b -18ic 

o y s t e r  white-aqu 
tu rquo i se  

. . . . . . . .  . . . . . . . . . .  

2 i c = l t .  a n t i q u e  
gold 

It. ivory 2ca= eggshe l l  

mustard 
o l d  gold 21e= 

............. - .. 

none 

4ec= bisque 
It. r o s e  beigc 

bisque 
It. be ige  3ec= 

. . . . . . .  -. . . . . .  . .  . . . . .  - . . . .  --- . .  ._.. ... . - .  . . . . . .  . __ . ._  

..... __ ... 
Medium 

4 - - 
a -+15ec (specks) 

wh i t e  ,powder bll 

a -18gc 
white-aqua 

tu rquo i se  

a la 18gc 
wh i t e  +, aqua 

tu rquo i se  

a -2ea 
: It. whea. 
It. m a i m  

It. wheat 
It. maize 2ea= 

3ic - -  +2ea  
It. amber It. ~ h e ;  

31t. m a i :  

none 

none 

none 

....... -. . . . . . .  -- ... . . . . . . . . . . . . . . . .  

Me d iuin 
5 - 

b 4 3 d c  

o y s t e r  wh i t e  --Q. 

n a t u r a l  

wh i t e  -2fe ,fi8g( 
3 covert  gri 

dusty aqu; 

a -2fe -pl8ge 

white-covert gray. 
dusty aqua 

mustard gold 
o l d  gold 2ne= 

camel 

t a n  
3ie=maple sugar 

camel 3ie= maple sugar 

tan 

It. brown 
sadd le  t a n  
maple 

oak brown 
4pi'russ e l  brown 

4ng= 

oak brown 
r u s s e t  brown 4pi= 



YZgc 2 

;poropha 

Spore 
Number 

‘er t i c i l :  

I1 PIorphological~ obscrvations 

)a 

- 
7 

14 

21 

7 

14 

21 

7 

14 

21 

I 

I 

Medium 
2 

none 

none 

sp i r a l s -p resen t  wh 
mycelia tu rquoise  
i n  c o l o r  

> l o  

none 

none 

none 

Medium 
3 

none 

s p i r a l s  

e -- 

> l o  

none 

none 
- 

none 

Cu l tu re  No. 8 

Medium 
4 

none 

s p i r a l s  and reticu 
lum-apertum 

s p i r a l s  

> l o  

> 10 

none 

none 

none 

Medium 
5 

_c- 

none 

none 

s p i r a l s  

> l o  

none 

none 

none 

s p e c i a l  observa t ions :  e.g. g l o h l a r  sporangia;  f l a g e l l a t e d  spo res ;  
spo res  on s u b s t r a t e  hyphae; mycelia frag- 
mentat ion ; s ch 1.e ro t i a  . 
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Photographs: 

Medium 4-starch agar 

Age of culture 21 days 

Magnificat ion 1600X 

Culture No. 8 

JPL No. 260 Ae 

Species S. caelestis 



P 4 y e  3 6  
. Page 4 Culture N o .  8 

JPL N o .  260 A e  

Species S . eaelest is  

111. Spore morphology and surface: Smooth, warty, spiny, hairy 

Dimensions 0.5 - 0.8 x 1.3 - 2.6 II 

Medim 2-malt extract agar 

Age of culture 14 days 
M a g ? % i f i C a A E O ) Z  E 6990 x 



C u l t u r e  No. 

r ~ ;  Pliys i o log icn l  c l i i r n c t c r i s t  ics 

Negat jve con t ro l  

D=gl ucose 

D-xyl ose 

LA a r ab i nos e 

Sucr osc 

I '  

D--mannitol 

i = i n o s  i t o l  

0-f r uct.ose 

R h a run os e 

Raf f inose  

Ce 1 1 u l  ose 

-- -_.- -I- 

Growth Af te r  
10 days 

+$ 

U 

U 

U 

st 

U 

Species  S .  cae le s i2  

----------_.-__- 

Growth Af te r  
1 16 days 

*. 

- 
U 

U 

U 

. #  

U 

e 

(++I = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  or g r e a t e r  
t h a n  glucose growth. 

(+ 1 = P o s i t i v e  u t i l i z a t i o n .  Growth is s i g n i f i - c a n t l y  b e t t e r  t han  
on basa l  medium without carbon ' bu t  less than  on glucose.  

(t = U t i l i z a t i o i i  doub t fu l .  Growth s l i g h t . l y  b e t t e r  t h a n  on basa l  
medium I-7ithov.t. carbon b u t  s igni . f icant1 y less  than  with g lucose .  

(- = Growth s i m i l a r  t o  or less than growth on t r i s a l  niediuiu without 
carbon. 

H. Melanin production 

2 days - nega t ive  
4 days - nega t ive  Mecl i uiii 6 - 

kkxli1~n1 7 - 2 days - nega t ive  
4 days - p o s i t i v e  

C .  S t a rch  hpclr 01 ys i s  + 



C u l h - c  No. 4 

JI'L No. 275 Aa T.S.A. Invoice i'i D-17577 

Studied by S. Nishikawa 

terial 
rcelium 

;ubs t ra t 
iyceliuxt 

--- 

so lubl  
pigmen 

Species  --,- 

1. C u l t u r a l  p r o p e r t i e s  : Temp a 26OC 

Medium 
2 

qhi te  

qhite 

~ 

1% ca=cream 

2 1 c :=gold 

b r i g h t  gold 
nugget gold 2 nc= 

none 

none 

none 

- 
CmI number and co lo r  

Medium 
3 

l i t e  

l i t e  

nite 

4 ca=cream 

p e a r l  
s h e l l  t i n t  

p e a r l  
s h e l l  t i n t  

b a= 

b a= 

none 

none 

none 

- 
-Medium Medium 

4 5 

one 

one 

-4 

white  

h i t e  +oys-?r 
white  

ba=pearl  I 4 ca=cream 

p k a r l  
ba"shell t inZ I It. ivory 

eggshe l l  ca= 

p e a r l  
s h e l l  t i n t  1 ba= -c honey gold 

It. gold ic= 

I 
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11. hforphological observations 

;porophcx 

Spore 
Number 

rer t i c il! 

-- 
)a I 

I 

7 

14 

2 1  

7 

14 

21 

7 

14 

21 

I - 

Medium 
2 

none 

Ret inaculum-Ap er tt 
and spirals  

s p i r a l s  

-- 

> l o  

> 10 

none 

none 

none 

Medium 
3 

none 

none 

none 

-I 

-none 

none 

none 

9 Pase 39 --.----____ Culture. No. 

JPL Eo. 275 A a  -- 

Medium 
4 

none 

none 

s p i r a l s  

> l o  

none 

none 

none 

--- 

Me d i uni 
5 - 

none 

none 

none 

none 

none 

none 

s p e c i a l  observa t ions :  e.g.  g lobu la r  sporangia;  f l a g e l l a t e d  spo res ;  
spo res  on s u 3 s t r a t e  hyphae; mycelia f rag-  
menta t i o n  ; s ch le ro  t i a  e 
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Photographs : 

Medium 4-s ta rch  aga r  

Age of c u l t u r e  21 days 

Magnificat  ion  1 (ioox 

i 

Cul tu re  N o .  9 

JPL No.  

Species  S. a lbus  

275 A a  



d r A y a  41  
Page 4 Culture No. 9 

JPL No.  275 Aa 

Species  S.  albus 

111. Spore morphology 61 surface: Smooth, warty, spiny, hairy 

0.6 - 0.9 x 1.0 - 1.6 u Dimensions 

Medium 4-starch agar 

Age of culture 14 days 

Mczpn i f i c a f i o h  = 6990 X 

. .I 

6 

i s 
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A .  Carbohydrate u t i l i z a t i o n  

I 

J 

Carbohydrate 
---- 

Hegat ive  con t ro l  

D-gl ucose 

D-xyl ose 

L-ar a b i n  os e 

Sucr osc 
? ,  

D--mannitol 

I - i n o s i t o l  

D-fructose 

R ha mn os e 

Raf f inose  

Cell u l  ose 

Growth A f t e r  
10 days 

.------__.-I----- 

- 
-t- + 
U 

+ 

I: 

++ 

I: 

f 

I: 

U 

' 

<++> = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth e q u a l  t o  or g r e a t e r  
than glucose  growth. 

(+ 1 = P o s i t i v e  u t i l i z a t i o n .  Gsoi&h.is s i g n i f i c a n t l y  b e t t e r  than 
on b a s a l  medium without  carbon but  less than  on g lucose .  

(5  = U t  i l i z a t i o i i  doub t fu l .  Growth s l i g h t l y  b e t t e r  t han  on basal 
medium witho~1.t carbon but  s i g n i f i c a n t l y  less than  wi th  g lucose .  

(- > = Growth similar t o  or less than gsowth on bnsal medium without 
carbon. 

B .  Melanin product ion 

Medium 1 - negative 
Meclium 6 I 2 days - negative 

4 days - negative 
4 days - negative Medium 7 - 2 days - 

C. S t a r c h  hydro lys i s  + 



l o  -- Cufturc  No. 

--- 277 Ilb a JYL No. 

Pa9 e 95-3 
Source Chi le  Atacama Desert ----..._ 

. .  
Studied by ---..---. 

Species Streptomyces parvulus 

1. C u l t u r a l  p rope r t i e s  : Temp. 26OC 

- 

aerial 
myceliur 

5 ubs t ra t 
nycelium 

solub 1 1  

pigment 

la, 

- 
7 

14 

21 

7 

1 4  

21 
- 

i 

1 4  

21 

- - 

Medium 
2 

whi te  

whit  e 

wh i t e  

It. wheat 
It. maize 2 ea= 

c o l o n i a l  ye1  
maize 2 ga= 

2 lc=gold 

none 

none 

none 

CHhI number and c o l o r  - 
Medium 

3 

jJhite 

w h i t e 6 5  f e  (few 

--9 ashes  
sec t ions )  

white,5 f e  
d a s h e s  

p e a r l  
ba”she l l  t i n t  

W p e a r l  
s h e l l  t i n t  3 ba= 

p e a r l  
ba=shel l  t i n t  

none 

none 

.. 

none 

Medium 
4 

gh i t e  

q h i t e  

few specks of 
5 fe=ashes 

c + 5  f e  
It. gray ---bashes 

p e a r l  
s h e l l  t i n t  

It. wheat 
It. maize 

bamboo 
chamois 

2 ba= 

2 ea= 

2 ga- 

none 

none 

none 

Hedium 
5 - 

9 - s d  
orhite ,gray 

a a 5  €e 

gh i t e  +ashes 

5 f e  +ashes 

p e a r l  
s h e l l  t i n t  b a= 

It. wheat 
It. maize ea= 

b i s c u i t  
e c = e C r U  

oatmeal 
sand 

one 

lone 

none 
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b 

;porophcx 

Spore 
Number 

Jert icil  

11. Horphological  observations 

)a a 

- 
7 

14 

21 

- 

7 

14 

21 

I 

7 

14 

21 

I - 

Medium 
2 

none 

none 

none 

-- 

none 

none 

none 

Med iuni 
3 

none 

s p i r a  

s p i r a  

none 

none 

none 

Culture No. 10 ' Pap@+ 94' - 

- 277 Bb- - JPL No. 

Medium 
4 

none 

s p i r a  

s p i r a  

none 

> 10 

> 10- 

-- 

none 

none 

Me d i ufil 

5 

s p i r a  

s p i r a  

sp i r a - shor t  & 
compact, some 
long 

> 10 

> 10 

> 10 

none 

none 

none 

s p e c i a l  observa t ions  : e.g . g lobu la r  sporangia ;  f l a g e l l a t e d  spores ; 
spores  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  
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t 3 

Culture No. 10 

JPL N o .  277 Bb 

Species S .  parvulus 

Photographs : 

Medium 

Age of culture 

mgnif icat ion 1600X 
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I \i 
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.. Page 4 

p a y  e, 9 6  
Culture No. 10 

JPL N o .  277 Bb 

Species S. parvulus 

111. Spore morphology & surface: Smooth, warty, spiny, hairy 

Dimensions 

Medium 5-glycerol-asparagine agar 

Age of culture 14 days 

M ~ 9 f i ; S i c a f i o n  = 6996 X. 

0.8 - 1.0 x 1 .3  - 1.5  i~ 



Y lo_.---P&9Lf7 Fa)-$ 5 C u l t u r - c  No. 

277 Bb * 31'L No. 

Spec ie s  S .  parvulus 
IV. ~ h y s  i 01 ngicn l  c h i r n c t c r i s t  ics 

. .  

A .  Carbohydrate u t i 1  i z a t  ion 

Car b ohy d r  a I: (i. 
- -I--- 

Negat ive coti trol  

D-gl ucose 

D-xyl ose 

L-ar ab i nos e 

Sucrosc 
f .  

D--mannitol 

1 - i n o s i t o l  

D-fr uctose 

R h a mn os e 

Raf E h o s e  

Ce 11 u l  ose  

GrowLh AfFer 
10 days 

U 

tt. 

ft 

2 

U 

.- 

U 

U 

. .  . u 

(++I = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth e q u a l  t o  or g r e a t e r  
t han  glucose growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Groiklth is s i g n i f i c a n t l y  b e t t e r  than 
QZI basal medium without  carbon but  less than  on glucose.  

(5 U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  b e t t e r  than  on basa l  
medium witho2.t carboil but  s i g n i f i c a n t l y  less than  with g lucose .  

(-- ) = Growth s i m i l a r  t o  or  less t.han growth on b a s a l  medium without 
carbon. 

R .  Melanin production 

Medium 3 - 

MecIiuni 6 - 
Medium 7 - 

2 days - negative 
4 days - negative 
2 days - negative 
4 days - negative 
2 days - negative 
4 days - negative 

C. Sta rch  h y d r o l y s i s  4- 



* 

Cul ture  No. 11 

JYL No. --2- 

aerial 
myceliw 

iubstratc 
iycelium 

s o l u b l e  
,pigment 

T.S.A. Invoice  # n-:7577 

Studied by S,Nis_hikawa 

Species 3 e . r  

0 1, C u l t u r a l  properties: Temp. 26 c 

Medium 
2 

none 

none 

whit 

c o l o r l e s s  

c o l o r l e s s  

co lo r  less 

none 

none 

none 

CHI4 number and c o l o r  

H e d i m  
3 

rh i te  

rh i t e  

rh i t e  

It. ivory  
eggshe l l  ? ca= 

It. ivory  
eggshe l l  1 car 

It. ivo ry  
eggshe l l  2 car 

rh i te  whi te  I 
rh i t e  whi te  

1 -+c 

~ h i t e  ,It. gray 

mustard golc 
o l d  gold 

mustard goli 

! lc=gold 2 ne= 

ne"old gold ? lc=gold 

none 

none 

none 

1 lc=gold 
mustard go1 
o l d  gold ne= 

none none 

none 

one 

none 

none 

I 



. 
Page 2 

;porophm 

Spore 
Number 

rert i c i l r  

I1 
I 

)a. 

7 

1 4  

21 

_. 

7 

14  

21 

I 

7 

1 4  

21 

- - 

PIorphological o!, s ervat'ions 

Medium 
2 

-- 

rectus-f  l e x i b i l i s  

> l o  

none 

none 

none 

Me d i  urn 
3 

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> 10 . 

> 10 

> 10 

none 

none 

none 

Pa9e 9 9  
__ C u l t u r e  No. - 11 

Medium 
4 

r e c t u s - f l e x i b i l i s  

rectus-f  l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> 10 

> 1 0  

> 10 

none 

none 

none 

Medium 
5 -- 

rectus-f  l e x i b i l j  

rectus-f  l e x i b i l j  

r e c t u s - f l e x i b i l j  

> 10 

none 

none 

none 

s p e c i a l  observa t ions :  e.g. g lobu la r  sporangia ;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia frag- 
mentat ion ; s c h l e r o  t ia.  
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i 

Photographs : 

Medium 4-starch agar 

Age of culture 14 days 

Magnification 1600X 

Culture No. 11 

JPL No. 278 Bc 

Species S. longisporuber 
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111. 

Culture No. 11 

JPL No. 278 Bc 

Species S. longisporuber 

Spore morphology & surface: Smooth, warty, spiny, hairy 

Dimensions 0.3 - 0.9 x 0.8 - 1.8 )1 

Medium 4-starch agar 

Age of culture 14 days 

~ t ~ p h i f i e a + i o n -  = 6990 K 



.. 
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A .  Carbohpdcate u t  il i x a t  ion  

Negat ive  coritr o l  

D-gl ucose 

D-xy 1 os e 

L-a r ab inos e 

Sucrose 

D-mannitol 

1 .  

I - i n o s i t o l  

D-f r uctose 

R hamnos e 

Raff  h o s e  

C e l l  u l  ose 
I__-- -_-.- 

4-t 

++ 
4-t 

f 

f 

cf 

(++) = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  or g r e a t e r  
t h a n  gl U C O S ~  growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than  
on basa l  medium without  carbon bu t  less than  on g lucose .  

(5 = U t i l i z a t i o n  d o u b t f u l .  Growth s l i g h t l y  b e t t e r  than  on basal 
medium witl ioct  carbon but  s i g n i f i c a n t l y  less  than  wi th  g lucose .  

(- = Growgh similar t o  o r  less than growth on t n s a l  mediurn without  
carbon. 

B e  Melanin product ion 

2 days - p o s i t i v e  
Mediunl - 4 days - p o s i t i v e  

2 days - p o s i t i v e  
un‘ -- 4 days - p o s i t i v e  

Mec1iutn 7 ... 2 days - negative 
4 days - nega t ive  

C . S t a r c h  hydr 01 ys is nega t ive  
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Cul ture  No. 19  

JPL No. 999& 
a 

P a y e -  53 
Source C h i l e  A t C m a  Desert 

Invoice  i? 2 0 0 3 1 8  I_ 

Studied by S. Nishikara  I 

Species  S_treDtomvces o l i  vaceus 

0 1. C u l t u r a l  p rope r t i e s :  Temp. 

aerial 
iycelium 

ubs tra tl 
lycelium 

SOlUbll 
pigmen 

Medium 
2 

Lone 

h i t e  ( scant )  

thi te  

It. wheat 
It. maize ! ea= 

honey gold 
lt. gold l ic= 

It. wheat 
It. maize 2 ea= 

none 

none 

none 

C a i  number and c o l o r  

Medium 
3 

white  +oyster  
whi te  

i=whi t e 

r h i t e  

p e a r l  
s h e l l  t i n t  2 bas  

It, ivory  
eggshe l l  2 ca= 

It. ivory  
Ca=eggshell  

none 

none - 

none 

Medium Medium 

h i  te 
r n e .  

r h i t e  h i t e  (sparse)  

qh i te  h i t e  

p e a r l  p e a r l  
s h e l l  t i n t  2 ba= 

It, ivory 
eggshe l l  ca= It. maize 

ea'lt. wheat 

It, ivory 
eggshe l l  It, ivory ca- 

ca'eggshell - 

none 

none 

none 
I 
I I 



1 Pa?;c 2 

--- 

p o r  ophox 

Spore 
iumber 

rerticil 

11 

la. 

I 

7 

1 4  

21 

45 

- 

7 

1 4  

21 

45 

- 

7 

1 4  

21 

- 

No r p  ho 1.0gi cal  ob s c rva t rions 

Medium 
2 

-- 

none 

none 

none 

Medi urn 
3 

-- . 

I- 

r e c t u s - f l e x i b i l i s  

> l o  

none 

none 

none 

Medium 
4 

-- 

r e c t u s - f l e x i b i l i s  

' l o  

none 

none 

none 

-- 

rectus- f l e x i b  i 1 

none 

none 

none 

s p e c i a l  observa t ions :  e ,g .  g lobu la r  sporangia;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion ; s e h l e r o t i a ,  

LO da c u l t u r e  on oatmeal agar .  



I 
1 

Photographs : 

Med ium 4-starch agar 

Age of culture 45 days 

Magnificat ion 1600X 

Culture N o .  13 

JPL N o .  292 Ae  

Species S .  olivaceus 
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PccgeS6 

Culture No. 13 

JPL No.  292 Ae 

Species S .  olivaceus 

111. Spore morphology & surface: Smooth, warty, spiny, hairy 

Dimensions 0 .5  - 1.1 - 2.4 II 

Medium 4-starch agar 

Age of culture 45 days 

M c r g r ~ < f = C ' C r t f j o h  = 6 9 9 0 X  



IV. phys io3 og ica l  c h a r a c t e r i s t i c s  

.- 

A .  Carbohydrate u t  il i z a t  ion  

D-glucose 

D-xylose 

L-arabinose . 

Sucrose 
? 

' D--mannit o l  

I - i n o s i t o l  

D-f r uctose 

Rhamnose 

Raf f inose  

C e l l  u l  ose 

Growth Af te r  
10 days 

__-.---I_..._---..- 

- 

U 

U 

U 

U 

- 

U 

U 

u 

-f+ 

* 
* 

e 

(++) = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or  g r e a t e r  
t h a n  glucose growth.-  

- 
(+ = P o s i t i v e  u t i l i z a t i o n .  Groxth is s i g n i f i c a n t l y  b e t t e r  than  

09 b a s a l  medium without  carbon bu t  less t han  on glucose. 

(Lt = U t i l i z a t i o n  doub t fu l .  Growth s l igh t . l y  b e t t e r  t h a n  on basa l  
medium wi thoc t  carbon but  s i g n i f i c a n t l y  less than  with g lucose .  

<- ) = Growth s i m i l a r  t o  o r  less than  growth on b a s a l  medium without  
carbon. 

B .  Melanin product ion 

2 days - negative' 
Medium - 4 days - negative - 

Medium 6 - 2 days - negative 4 days - negative 
Mcdiuln 7 .- 2 days - negative 

4 days - negative 
C. S t a r c h  h y d r o l y s i s  + 



Ctliturr. No. - 15 

. JPL No. 292 Ed 

aerial 
myceliw 

subs t ra 
myceliui 

s o l u b l  
pigmen 

Pep? -76 
Source Chi le  Atacama Desert: 

Invo ice  # I)-00318 -- 
Studied  by Nishikawa - 

Species  Streptomyces o l ivaceus  

1. C u l t u r a l  p r o p z r t i e s  : Temp. 26OC 

a. 

- 
7 

14 

I 

7 

14 

2 1  

- 

7 

14 

2 1  

- 

Mediuii 
2 

white  

white  

white  

c o l o n i a l  yell1 
maize 2ga= 

c o l o n i a l  y e l l l  
maize 2ga= 

c o l o n i a l  y e l l  
maize 2ga= 

none 

none 

none 

CIEI number and c o l o r  

Medium -7 
t h i t e  I 

t h i t e  

t h i t e  

p e a r l  
a=s he  11 t i n t  

p e a r l  
s h e l l  t i n t  2ba= 

p e a r l  
s h e l l  t i n t  2ba= 

none 

none 

none 

Medium Mediun 

h i t e  

, 
lite 

:oys t e r  whi te  

It. ivory 
e g g s h e l l  j ca= 

, c o l o n i a l  yelloi  
vga=mai ze  

, c o l o n i a l  yelloi  
'ga=maize 

Lone 

h i t e  

h i t e  

h i t e  

It. wheat 
It maize ea= 

c o l o n i a l  ye: 
' e  a = m a i  ze 

c o l o n i a l  ye: 
maize 2ga= 

Lone 

lone none 

_- 

none 

bone 

3W 

DW 



fa&c 2 
8 

lporophoi 

Spore 
Number 

‘er t i c i  1: 

p a y e -  59 
- C u l t u r e  No. 15 

-- JPL No. 292 Ed 

11. I Iorphological  obse rva t lons  

)a 

- 
7 

14 

21 

I 

7 

14 

21 

7 

14 

21 

- - 

---- 
Medium 

2 
I_ 

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> 10 

> 10 

> 1 0  

none 

none 

none 

Mediuin 
3 

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> 1 0  

> 10 

> 1 0  

none 

none 

none 

Medium 
4 

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> 1 0  

> 1 0  

none 

none 

none 

r e c t u s - f l e x i b i l i  

r e c t u s - f l e x i b i l i  

3 . lo  

> 10 

none 

none 

none 

s p e c i a l  observa t ions :  e.g. g l o b u l a r  sporangia ;  f l a g e l l a t e d  s p o r e s ;  
s p o r e s  on s u b s t r a t e  hyphae; mycel ia  f rag-  
menta t ion ;  s c h l e r o t i a .  
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Photographs: 

Medium 3-oatmeal agar 

Age of culture 14 days 

Magnification MOOX 

i 
J 

Culture N o .  15 

JPL No.  292 Bd 

Species S. olivaceus 
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111. 

Culture 

JPL No.  

Species 

Smooth, warty, spiny, hairy 8pore morphology & surface: 

Dimensions 0.4 - 0.6 x 1.3 - 1 . 7  1.1 

Medium 3-oatmeal agar 

Age of culture 14 days 
M a y 9 . i f i c Q t i o F  6990 x 

P.CLye 6( 

No. 15 

292 Bd 

S .  olivaceus 



. .- 

Species .L4Kwys ZV. Yhysiol o g i c a l  c h i r a c t c r  ist ics 

A .  Carbohydrate u t  i 3 .  i z a t  ion 

Negat ive con t ro l  

D-xylose 

L-arabinose 

Sucr osc 

I .  

D--mannitol 

I - i n o s  i t o l  

D-f r uct  ose 

R h a Inn os e 

Raf f inose 

C e l l  u l  ose 
I__-- -.- 

Growth Af%er 
10 days 

+I- 

+ 
+I- 

+ 

?: 

I--- -...- 

Growth Af te r  
16 clays 

+I- 

+I- 

+I- 

- 
- 

+I- 

+I- 

' _  . +I- 

(++I = St rong ly  p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  or g r e a t e r  
t h a n  glucose growth. 

(+ = P o s i t i v e  u t i l i z a t i o n .  Growth i s  s i g n i f i c a n t l y  b e t t e r  than 
on b a s a l  medium without  carbon b u t  less  an on glucose.  

(t ) = U t i l i z a t i o n  d o u b t f u l .  Growth s l i g h t l y  better t h a n  on basa l  
medium wit1iov.t carbon bu t  s i g n i f i c a n t l y  less t h a n  wi th  glucose.  

(- = Growth s i m i l a r  t o  o r  less than  growth on bF1sal niediuru without 
carbon. 

B .  Melanin product ion 

2 days - negative 
Medium - 4 days - negative 

Meclj-unl 6 - 2 days - negative 
4 days - negative 

Medium 7 - 2 days - negative 
4 days - negative 

S t a r c h  hydr 01 y s  i s + C . 



b 

Cul ture  No, 16 

8 JI'L NO. 292 B e  

aerial  
my ce 1 i un 

subs tr a t 
myceliurr 

solub It 
pigmenl 

---- Invoice  # D-00318 

Studied by S .  Nishikawa --- 
Species Streptomyces o l ivaceus  

1. Cul tu ra l  p rope r t i e s  : Temp. 26OC 

Medium 
2 

lone 

g h i t e  (sparse)  

white (sparse)  

It. wheat 
It. maize 2ea= 

It. wheat 
It. maize 

It. wheat 
It. maize 

2 ea= 

2ea= 

none 

none 

none 

- 
CWl number and co lo r  

Medium 
3 

none 

white ( sparse)  

iJhite (sparse)  

p e a r l  
s h e l l  t i n t  2ba= 

p e a r l  
s h e l l  t i n t  2ba= 

p e a r l  
s h e l l  t i n t  2ba= 

none 

none 

none 

Medium 
4 

.one 

h i t e  (sparse)  

rhite (sparse)  

p e a r l  
s h e l l  t i n t  !ba= 

p e a r l  
s h e l l  t i n t  !ba= 

!ba= p e a r l  
s h e l l  t i n t  . 

lone 

Lone 

bone 

Me d i urn 
5 

one 

h i t e  (sparse)  

h i t e  (sparse)  

p e a r l  
ba= s h e l l  t i n t  

p e a r l  
s h e l l  t i n t  ba= 

p e a r l  
Zba'shell t i n t  

none 
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11. Plorphological observat lons 

P-ye d y  
- Cul ture  No. 16 

porophor 

Spore 
Number 

rer t i c i  1 

la 

I 

7 

L4 

!1 

- 

7 

14 

21 

7 

1 4  

21 

I - 

Medium 
2 

-- 

rectus-f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

-- 

> l o  

> 10 

none 

none 

none 

Med i urn 
3 

-- 

r e c t u s  

r e c t u s - f l e x i b i l i s  

3-10 
> 10 

none 

none 

none 

Medium 
4 

-- 

r e c t u s - f l e x i b i l i s  

r e c t u s - f l e x i b i l i s  

> l o  

> 10 

none 

none 

none 

Iiediurn 
5 

r e c t u s  

rectus-f  l e x i b i l :  

none 

none 

none 

s p e c i a l  observat ions:  e.g. globular  sporangia;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  

14 da oatmeal, s t a r c h ,  and glycerol-asparagine 
agar  p l a t e s .  
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1 h 

Photographs : 

Medium 4-starch agar 

Age of culture 14 days 

Magnification 1600x 

i . .  

Paye 6 5  

Culture Nb. 16 

JPL No. 292 B e  

Species  S .  olivaceus 



rage 3 

IV. phys j o l o g i c a l  c h i r n c t e r  i s t  ics 

A .  Carbohydrate u t  j.1 i z a t  ion 

Negat ive cont r  01 

D-gl UCOS& 

D-xyl ose 

L- a r  ab inose 

Suer osc 
? .  

D--mannit 01 

I - i n o s i t o l  

D-f r uctose 

R h anin os e 

Raf f inose  

Ce 11 u l  ose  

Growth Af te r  
10 days 

U 

* 
* 
* 
U 

* 

U 

U 

U 

U 

(++I = Strongly  p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or  greater 
t h a n  g lucose  growth: 

(+ ) = P o s i t i v e  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on b a s a l  medium without  carbon bu t  less than  on g lucose .  

(LL z U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  better than  on basal 
niedium w i t h o ~ . t  carbon but  s i g n i f i c a n t l y  less than  with glucose.  

(- = Growth s i m i l a r  t o  or  less than  growth on basa l  medium without 
carbon. 

R .  Melanin product ion 

2 days - nega t ive  Med i uin 1 - 4 days - nega t ive  
Bfediuru 6 - 2 days - negative 

4 days - nega t ive  
Medium 7 - 2 days - nega t ive  

4 days - nega t ive  
S t a r c h  hydro lys i s  + C 



P 

Cul turc  No. 1-J 

J P L  NO. 793 nf 

-- Studied by S . Nishil:a\.ra -. 

Species Streptomyces o l ivaceus  

1. C u l t u r a l  p roper t ies :  Temp. 26OC 

-- 

aerial 
myceliur 

ub s t ra t 1 

lycelium 

so lub l t  
pigmenl 

a, 

- 

7 

.4 

:1 

- 

7 

.4 

!I 

I 

2 

- 
I 

Medium 
2 

lone 

s h i t e  

J h i t e  

It. wheat 
It. maize 2ea= 

It. wheat 
It. maize Zea= 

It. wheat 
It. maize 2ea= 

none 

none 

none 

GIN number and c o l o r  

Medium 
3 

whi te  (scant)  

whi te  ( scant )  

whi te  

It. ivory  
2ea=eggshell 

It. ivory 
eggshe l l  2ca= 

It. ivory  
eggshe l l  2ca= 

none 

none 

none . 

Medium 
4 

rhi te 
I 

white  ( scant )  

r h i t e  whi te  

rhi  te 

I 

p e a r l  
s h e l l  t i n t  !ba= 

p e a r l  
s h e l l  t i n t  !ba= 

p e a r l  
s h e l l  t i n t  !bar 

none 

none 

none 

lite 

p e a r i  
s h e l l  t i n t  I a= 

It. ivory  
eggshe l l  Ca= 

It. ivory  
ca= eggshe l l  

none 

none 

none 



Page 2 

11. PIorphological observa t ions  

1 7  Pa, ‘5 6 8  Cul tu re  No, 

JPL  No. 292 B f  --- 

porophor 

Spore 
Number 

‘ e r t i c i l :  

Da I 

- 

7 

1 4  

21 

- 

7 

14 

21 

I 

-7 

14 

21 

- - 

1.ledim 
2 

-- 

none 

none 

none 

Meditun 
3 

-- . 

none 

none 

none 

Me d i  urn 
4 - 

r e c t u s - ( l i k e  t h i n  
rods i n  cha ins)  

> l o  

- 

none 

none 

none 

Medium 
5 

r e c t u s - f l e x i h i l l  
(fragmented 
mycelia) 

r e c t u s  

> l o  

> 10 

none 

none 

none 

s p e c i a l  observa t ions :  e.g. g lobu la r  sporangia ;  f l a g e l l a t e d  spo res ;  
spo res  on s u b s t r a t e  hyphae; mvcelia f r a i -  
mentat ion ; s c h l e r o t i a  . 



Y. 

I%' Page 3 Culture No. 1 7  

JPL No. 292 B f  

Species S .  olivaceus 

Photographs : 

Medium 5-glycerol-asparagine agar 

Age of culture 21 days 

Magnification lBOOX 



P a p  e, 70 
Culture NO. 1 7  

JPL No. 292 B f  

S p e c i e s  S.  olivaceus 

111. Spore morphology & surface: Smooth, warty, spiny, hairy 

0.2 - 0.6 x 1.2 - 2.6 kI Dimensions 

-1 
a" 

i 

Medium 5-glycerol-asparagine agar 

Age of culture 21 days 

M e p n i f i t a + / B x  .+c C Y Y O ~  

J 

i 



A .  Carbohydrate u t i l i z a t i o n  ----- 
Car b ohyclr- a t e  

- -I--.-- 

Negat ive con t ro l  

D-glucose 

D-xylose 

L-ar ab  i nos e 

Sucr osc 

D--mannit o l  

I- inos  it o l  

D-fr uctose 

R h a inn os e 

Raff h o s e  

Ce 1 1 u l  ose 

1 .  

Growth AfFcr 
10 days 

-t 

U 

# 

- 
* 
U 

U 

U 
i 

(++I = St rong ly  p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  or g r e a t e r  
t h a n  glucose growth. 

(+ ) = P o s i t i v e  u t i l i z a t i o n .  Groxth is  s i g n i f i c a n t l y  b e t t e r  t han  
0% b a s a l  medium without  carbon ‘but  less than  on glucose.  

(t ) = U t i l i z a t i o n  d o u b t f u l .  Growth s l i g h t l y  b e t t e r  t h a n  on basa l  
medium wit1iou.t carbon but  s i g n i f i c a n t l y  less than  with glucose.  

<- = Growth s i m i l a r  t o  or less than growth on bElsal medium without 
carbon. 

B .  Me1arii.n product ion 



Species  not  determinable  (no spores  produced) 

1. C u l t u r a l  p rope r t i e s :  Teinp. 26 

Aerial 
myce 1 ium 

Subs t r a t  
mycelium 

Soluble  
pigment 

la. 
- 

7 

14 

2 1  

I 

7 

14 

21 

-. 

7 

14 

2 1  

Medium 
2 

Bisque 
L t .  beige 3ec = 

( sparse)  

3dc = Natural  
( spa r se )  

3cb = Sand 
( spa r se )  

L t  . broim 
4ng = Saddle t a n  

Maple 

L t  . b r o m  
4ng = Saddle  t a n  

Map1 e 

L t  . brown 
4ng = Saddle t a n  

Maple 

none 

4ne = Luggage t a n  

4ne = Luggage t a n  

8% number and co lo r  

Medium 
3 

a = whi te  
( spa r se )  

a = white  
( sparse)  

a = white  
( spa r se )  

-I- 

L t  . wheat 
L t .  maize 

2ea = 

Honey gold 
Lt.  gold 2 i c  = 

Mustard go1 
Old gold 2ne = 

- -- 

none 

none 

none 

Medium 
4 

a = white  

Pea r l  
S h e l l  t i n t  3ba = 

a = white  

b = o y s t e r  
*1 

white 

Colonial  
yellow 2ga = 

Maize  

3gc = Lt .  t a n  

Topaz 
Butter-  3ne = 

sco tch  

none 

none 

none 

Medium 
5 

none 

none 

a = white  
( sparse)  

L t .  wheat 
L t .  maize 2ea = 

Honey gold 2ic  = Lt.  gold 

Topaz 
Butter-  3ne = 

scotch  

none 

none 

none 



I'agc 2 

lporopho 

lpore 
'0. 

-- 

e rt i c  il 

11. Piorphol.ogica1 obscrvat5ons 

Medium 
2 

_I 

none 

none 

none 

--. 

-- 

Medium 
3 

none 

none 

none . , 

-- 

I- 

- 

Medlum 
4 

none 

none 

none 

-- 

Ple cliuin 
5 

none 

none 

none 

, 

s p e c i a l  observa t ions  : None observed. 
e.g. g lobu la r  sporangia ;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  
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JPL N o .  310 Ab 

I V  . Phys io log ica l  c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Spec ie s  not  determinable  

Carbohydrate 

D-glucose 

D-xyl ose 

L-arabinose 

Sucrose 

D-mannitol 

I- inos  it o 1 

D- f ruc tose  

Rhamnose 

Raf f h o s e  

C e l l u l o s e  

Growth A f t e r  
16 days 

- 
++ 

+ 

++ 

++ 

++ 

++ 

- 

(++) = St rong ly  p o s i t i v e  u t i l i z a t i o n .  Growth equal  t o  o r  g r e a t e r  
than  g lucose  growth. 

(+ ) = P o s i t i v e  u t i l i z a t i o n .  Growth i s  s i g n i f i c a n t l y  b e t t e r  t han  
on b a s a l  medium without  carbon bu t  less than on g lucose ,  

( 2  ) = U t i l i z a t i o n  doub t fu l .  Growth s l i g h t l y  b e t t e r  than  on basa l  
medium wi thout  carbon but  s i g n i f i c a n t l y  less than  wi th  glucose.  

(- ) = Growth s imilar  t o  o r  less than  growth on b a s a l  medium without  
carbon. 

B. Melanin product ion 

Medium 1 - 2 da - p o s i t i v e  
4 da  - p o s i t i v e  

2 da - no growth 
4 da - no growth 

2 da  - p o s i t i v e  
4 da - p o s i t i v e  

Medium 6 - 
Medium 7 - 

C. S t a rch  hydro lys i s  

pos it i v e  



20 d C u l t u r e  No. 

J P L  >Io. 
.." 

---__ T.S.A. Invoice  ?/ C-90054 
I 

313 - 1 Ab -- 

--_I__ 

S t u d i e d  by S. Nishikawa 

Spec ies  not  determinable  ( n o s p o r e s  produced) - 

9 e r i a l  
nyce 1 ium 

-- 

;ubst  r a t e  
iyce 1 ium 

Soluble  
pigment 

1. C u l t u r a l  p roper t ies :  Temp. 26 

p&pP- 7.s- 
Wyoming ---- Source --- 

Da, 

I 

10 

14  

2 1  

I 

LO 

!4 

!1 

0 

4 

1 

-- 

Medium 
2 

none 

b = o y s t e r  whi te  

g = g r a y  
4 

e = gray 
( spa r se )  

mustard golc 2ne = 

2pg = mustard golc 
J, O l d  gold 

2ng = d u l l  gold 

3pg = golden brow 

3pl  = c love  brown 3. 

deep brown ___- 

none 

none 

Nude t a n  
Rose beige 4gc = 

KM nuinber and color 

Ned i urn 
3 

none 

b = o y s t e r  white  
( s p a r s e )  

c = gray  
(sparse)  

Bamboo 2v = chamois 
2 i e  = L t .  mustard 

t a n  

21e = mustard 
o l d  gold 

mus t a rd 
21e = o ld  gold 

none 

none 

none 

Nediufii 
4 

none 

c = l i g h t  gray  
( spa r se )  

c = l i g h t  gray  
( spa r se )  

- - cove r t  t a n  
Griege 

= mustard 
brown 

2pl  = mustard 
brown 

2$g = mustard go1 

2pl  = mustard 
brown 

none 

none 

3gc = L t .  t a n  

------- 

Medium 
5 

c = l i g h t  gray 

b = o y s t e r  white  

c = gray  
4 

c = gray  

7 PO 

7 PO 

7 P O  

- 
\ 

none 

31c = A m b e r  
But te r -  

sco tch  
- - -- 



FagC 2 

1 

;PO ropho 

;pore 
lo. 

rert i c i l ,  

TI. 
- 
)a. 

- 
10 

14 

21  

35 

-- 

l o  

14 

21 

35 

I 

10 

14 

21 

- - 

Norphol~ogical obscrvatfons 

lledium 
2 

none 

none 

none 

none 

. "- 

-- 

-I 

Me d i uin  
3 - 

none 

none 

none 

. .  
none 

.. . .  -- 

.PKp, q$- 
CUI-turc No e -- *O 

313 - 1 Ab 
--I_--- 

JPL No. 

Medlum 
4 

none 

none 

none 

none 

_I_- - 
Mediuin 

5 
__I_-. 

none 

none 

none 

none 

- 

-- 

s p e c i a l  observa t ions :  None observed. 
e.g. g lobu la r  sporangia ;  f l a g e l l a t e d  spo res ;  
spores  on s u b s t r a t e  hyphae; mycelia f rag-  
mentat ion;  s c h l e r o t i a .  



Page 3 7 Cul tu re  No. 20  Pa y e- 

JPL No. 313 - 1 Ab 

Species  not  determinable  
I V .  Phys io logica l  c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative c o n t r o l  

D-glucose 

D-xylose 

L-arabinose 

Sucrose 

D-mann it o 1 

I - inos  i t o  1 

D-fructose 

Rhamnose ' 

Raff h o s e  

C e l l  u l o  s e 

Growth A f t e r  
10 days 

- 
++ 

1 

++ 

4.4- 

1 

+ 

4- 

1 

- 

Growth A f t e r  
16  days 

+f 

++ 

1 

+ 

+ 

1 

(++) = St rong ly  p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than  g lucose  growth. 

(+ ) = P o s i t i v e  u t i l i z a t i o n .  Growth 5s s i g n i f i c a n t l y  b e t t e r  t han  
on b a s a l  medium without  carbon bu t  less than  on glucose.  

( 2  ) = U t i l i z a t i o n  doubt fu l .  
medium without  carbon but  s i g n i f i c a n t l y  less than  wi th  glucose.  

Growth s l i g h t l y  b e t t e r  than on basa l  

(- ) = Growth similar t o  o r  less than  growth on basa l  medium without  
carbon 

B. Melanin product ion 

2 da - nega t ive  
4 da - negat ive  

2 da  - nega t ive  - 4 da  - negat ive  

2 da - negat ive  
- 4 da  - nega t ive  

Medium 1 - 
Medium 

Medium 

C. S t a rch  hydro lys is  

p o s i t i v e  


